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Flexural tests on reinforced concrete beams' have shown that the repair process not only eliminates the unsightly appearance of wide cracks but also restores the flexural strength and stiffness of the damaged member. Pushoff tests, both static and dynamic," have further indicated that concrete-to-concrete joints can regain their shear strength after being repaired by epoxy injection.
The effectiveness of the repair process is dependent on the ability of the epoxy resin to penetrate, under appropriate pressure, into the fine cracks of the damaged concrete. Flexural cracks and shear cracks are mainly continuous and, therefore, provide unobstructed passages for the epoxy resin. On the other hand, longitudinal cracks which develop along reinforcing bars as a result of bond failure are usually discontinuous and narrow. Difficulty may occur in repairing the steel-to-concrete bond by epoxy injection.
To study the effectiveness of epoxy injection in repairing the bond in reinforced concrete members, tests have been carried out using both pullout specimens and reinforced concrete beams.
TEST SPECIMENS
The pullout specimens were similar to the type specified in ASTM C 234. 4 Nine specimens were fabricated, each consisting of a concrete cube 150 mm (6 in.) on each edge with a single high yield strength ACI JOURNAL / January-February 1981 (Grade 60) deformed bar having a diameter of 12 mm (#4), 16 mm (#5), or 20 mm (#6) and embedded along a central axis. To prevent excessive concrete splitting under load, the cube was reinforced with a helix of 6 mm (0.25 in.) diameter mild steel at 25-mm (1-in.) pitch placed near the periphery of the cube. The pullout specimen is shown in Fig. 1(a) .
To supplement the pullout tests, two reinforced concrete beams were made. They were 200 mm x 300 mm (8 x 12 in.) in cross section and 2 m (6 ft 8 in.) long. Each beam was reinforced with a single high yield (Grade 60) deformed bar of 25 mm (#8) diameter. The steel bar was exposed at two notches in the beam as shown in Fig. 1(b) . Electrical resistance strain gages were fixed on the bar at these positions to measure its strain (hence stress) during testing. To insure bond failure of the beam, part of the bar between each notch and the beam end was debonded with adhesive tape, thereby reducing the embedment length to 200 mm (8 in.).
TEST PROCEDURE
The pullout specimen was tested by applying a tensile force to the steel bar while the concrete cube bore against the platen of the testing machine. The slip of the bar at the free end was measured with a linear variable differential transformer. The specimen was tested until the maximum load was reached.
The beam was tested over a simply supported span of 1850 mm (6 ft 2 in.). Two point loads were applied, each at a distance of 300 mm (12 in.) from the support. The slip of the bar at each end was measured with a dial gage reading to 0.002 mm. The tensile stress in the bar was determined from strain measurement of the bar at each notch of the beam. Loading was gradually increased until the beam failed.
